CH/ZLZ/0O 
60 fo 9A 


RESEARCH PROGRAM ON THE 
TRAINING OF 
SKILLED MANPOWER 


No. 9-A 


THE CURRENT STATUS OF 
ELECTRONIC DATA PROCESSING 
IN CANADA 


Government 
Publications 


Department of Labour, Canada, 
in co-operation with federal and 
provincial government agencies and 
other groups 


No. 5B 


No. 5C 


No. 6 


No. 7 


No. 8 


No. 9A 


Reports Issued by the Interdepartmental Manpower 
Training Research Committee 


Progress Report (1957) 


Technological Changes and Skilled Manpower: 
Electrical and Electronics Industry and Heavy 
Machinery Industry (1957) 


Technological Changes and Skilled Manpower: 
The Household Appliance Industry (1958) 


Acquisition of Skills: A Study of the Education and 
Training Background of a Sample of Tool and Die Makers, 
Sheet Metal Workers, Floor Meier es Draughtsmen, and 
Electronic Technicians (1960) 


Vocational Training Programs in Canada--= 
Technical and Trade Training--Publicly Operated (1958) 


Vocational Training Programs in Canada==- 
Commercial, Service, and Other Occupations== 
Publicly Operated (1959) 


Vocational Training Programs in Canada~= 
Agriculture-=Publicly Operated (1959) 


Outline of Technical Training in the United Kingdom (1958) 


Training Programs and Courses for Canadian Government 
Employees (1960) 


Technological Changes and Skilled Manpower: 
The Automobile and Parts Manufacturing Industries (1960) 


The Current Status of Electronic Data Processing in 
Canada (1960) 


Research Program on the 
Training of Skilled Manpower 


NO. 9A = THE CURRENT STATUS OF ELECTRONIC 
DATA PROCESSING IN CANADA 


Department of Labour, Canada, 
in co-operation with federal and 
provincial government agencies and 
other groups 


December 1960 


Government 
Publications 


Table of Contents 


Page 

POC LOM eteia lois ic c's 40 a.aieleleie a cise) 4 xis baseline @ 6 1hls a eve oie'a 0s Grain cis a © ssa eaint Pelatats 1 

SUMMA TY cece salt ikts CF Foca s Fees e eT oS ee Dee Tee CemiCRS eae Te Maer emits tate 3 

Chapter I Karly Electronic Data Processing Developments......e.seos 4 
Chapter II The Current Status of Electronic Data Frocessing 

HMGAMECE teeta crac ccs oie cate ccnane mates MnO Bonen eee cece 8 


Chapter III UOMDUCer ULI) Zatl Ons se siduccles Sates evecas ssiee cued sass viene sie as 
Chapter IV COMDUL CREP ersonne laws dmc ong caus * Gale tr ees oie emcee ws es 22 
Chapter V Potential Employment: Impact). so use «sis tase a sls seals we diale em 25 


Appendix A: Distribution of Computers by Type of Industry, and by 
Size of Computer, in Canada, January 1, 1960........- pas 


Appendix B: Alphabetic List of Computer Users Participating in 


the DULVGY s 1 oe anes os 6.0% @0\o'e sree es Fis)e 4 '5/o1s1elnly o © ain/k laraterele 28 
Appendix C: Alphabetic List of Computer Manufacturers and 

Drstributors Co-operating in the OUrvey..s<..<s-see ese 30 
Appendix D: Mailed Questionnaire used in Survey of the Current 


Status of Electronic Data Processing in Canada.......ee 31 


Digitized by the Internet Archive 
in 2022 with funding from 
University of Toronto 


httops://archive.org/details/31/6111/657973 


3A » 


he 


De 


Te 


8. 


9. 


10. 
i, 
12. 


13. 


14. 


LIST OF TABLES 


Number of Computers in Canada by Size, January 1, 1957- 
January abe LOGO s 0:06 666.016 3.bib03 6% 0.2 020 0 ake s al San ce ee 


Geographic Distribution of Computers in Canada by Size, 
January i: LS “0 NO ag Poe ae SR Rar RC me « (2 ee OED <DEL CRO MIN: aU Ns Sa eR Peo Grn 


Concentration of Computers in Toronto and Montreal, January 1, 1960. 


Distribution of Computers by Major Industry Group, and by Size of 
CompuLersa, iN. Canada snd SNUary nls4) 900s «ns <6 on 40s bee cleeie ses eaicie oes 


Distribution of Computer Capacity (Weighted), by Major Industry 
Group in Canada, January aL P9960 ss 55 ela ara clS rdeoke cele ee ora eters 


Distribution of Computers, by Size of Establishment, and by Size 
or Commuter, insCanada, January 1, 1960s siccos tecned sass a eeme ee vise 


Distribution of Computers, by Size of Organization, and by Size of 
Computer, inicanada, danvary 1, 1960... sess cave sceesc ee see es slese ss 


Computer Utilization, by Size of Computer, in Canada, 
January iL, OGD be ae 608 6.6. c 0 0b 68 Oa ea ls Tekeinocincsane cle Taieulte ss Sse ke 


Computer Utilization, by Major Industry Group, in Canada, 
January Ls DOE) a enn e aletetslgig’ oo le are Grover re ae aa ©o0000820002000000000086060 


Business and Scientific Computer Utilization, by Type of Computer, 
in Canada, January i; 1960. so 6 6.00 60:0 Bab 0 sie Sie « icin Se aia 


Commercial Computer Applications, by Major Industry Group, in 
Canada, January Ls 1 SOE < os 6656.08 6.0.0 Ceisitebaaas uate Tatiana cee sens 


Shiftworking, by Size of Computer, in Canada, January 1, 1960..ccece. 
Shiftworking, by Major Industry Group, in Canada, January 1, 1960... 
Electronic Data Processing Personnel, in Canada, January 1, 1960.... 


Geographical Distribution of Employment in Establishments 
Utilizing Computers, January 15 1960.60. sess eve sen sicsce cence ess 


Distribution of Employment in Establishments Utilizing Computers, 
by Major Industry Group, January as EGGO coe tretsine eons cele oie eee ee 6 


Page 


ll 


13 


14 


a) 


16 


1? 


12 
20 
20 


22 


25 


25 


és 


as 


heacag at shen ute 


- ett dn 


vee weve OAEEe wee os piageoeutten pit . 


cog fetal in el oo oman 


avbat vohat <o |.(hesitgitew) «20 sep ncsoelbaern 
— tt ng Tueunsl pues ,sbaned or 


eei® yd bra .Juer. ro ke wd na: 


Jade hohe hes thkes> Wankel 4 oh Weenie « at pao 


Yo srle qs haw .aolt yee Pama 


iv bwaerasbantessonepeaas Wachee Tuastisl abears) “ 


a] 
aloes ti. ye sokdarbhiee 


eve enh op eeee nanhs = pie n ed heh Art PRE ee Te oe See PP ae 


yebsas) at ques catesbal total we ier rar 


*2eee aeaee exe sve eee onivhasseergesdummenesenvenpasGee « 


uxstagaed to oxet qs sotteet (0 seduqmed oo bas seentauk 
SeieeGenete? OF © rs eer catnra ant adebugen nell 4 L peeutel. abarad ak 


nt ,quor yutsabel tots yd pertobtactiagh Tetuqmo) J 
-bebnbades'benanegnenshbeibaarasegh the gens «0iO oe vievcal enbaced 


eusiansOOOl I qummnast <sbsnsd ak etetuqned to eaht yd .gnidaowstld6 
RRL gf crema yebaned at quer) yrteaial tohaM yd <gabirows hide 


seeeQ8QL .L yraumel (abated at ,leanoet9ed gubeessorl 2tad olnosteela 


stnenietidaied at toemgolqal to aoitudiatetd {ao iriqatgosD 
meuseruney Ser eee eee Caer asse ~»« OOEL of vrauael eanedeqyenns ante fLz2u 


,stetngmod yolst(ts etasaietidases ni tnemgeiqall to nod tudtntecd 
SEudWetachnesecesedane ede dOeee ke myo iia tote yd 


a 


a 


ohh 


I 
2 | 
e@ 

7 
ot 
PY S ¢ 
ati 
6 | 
oAL | 


ee 


THE ADVISORY COMMITTEE ON TECHNOLOGICAL CHANGE 


List of Members 


Dr. George V. Haythorne (Chairman), 
Deputy Minister, 
Department of Labour, Ottawa. 


Mr. Gordon G. Cushing, 
Assistant Deputy Minister, 
Department of Labour, Ottawa. 


Mr. D.R. Brown, Manager, 

Employee and Community Relations Dept., 
Canadian General Electric Co. Ltd., 
Peterborough, Ontario. 


Mr. Lloyd Hemsworth, Personnel Manager, 
Employee Relations Department, 
Canadian Industries Ltd., 

Montreal, Quebec. 


Mr. A.G. Stapleton, 

Director of Industrial Relations, 
General Motors of Canada Limited, 
Oshawa, Ontario. 


Mr. George Burt, Vice-President, 
Canadian Labour Congress and 
Canadian Director, Region No. 7, 
United Automobile Workers, 
Windsor, Ontario, 


Mr. George P, Schollie, Vice-President, 
Canadian Labour Congress and 

Canadian Vice-President, 

International Association of Machinists, 
Montreal, Quebec. 


Dr. Eugene Forsey, Research Director, 
Canadian Labour Congress, 
Ottawa, Ontario. 


Professor William Bruce, Chairman, 
Department of Mechanical Engineering, 
McGill University, 

Montreal, Quebec. 


Dr. B.G. Ballard, Vice-President, 
(Scientific), 

National Research Council, 
Ottawa, Ontario. 


Mr. W. Thomson, Director, 
National Employment Service, 
Ottawa, Ontario. 


Mr. C.R. Ford, Director, 

Canadian Vocational Training Branch, 
Department of Labour, 

Ottawa, Ontario, 


Dr. W.R. Dymond, Director, 
Economics and Research Branch, 
Department of Labour, 

Ottawa, Ontario. 


Secretariat 


Mr. JoP. Francis, Chief, 
Manpower Resources Division, 
Economics and Research Branch, 
Department of Labour, 

Ottawa, Ontario, 


Mr. Phillip Cohen, Head, 
Training Research Section, 
Economics and Research Branch, 
Department of Labour, 

Ottawa, Ontario. 


.daner6 sania? faaorigo0¥ awkba 


a? fork, ,tcF 8.8.4 


,teodad Yo drwatraqee 
- ohraset) head tO 


, 2eidd abe sack 
aoielvid soniw8EEd ae 
done ‘Hotaees hos rotmemood 
etuudas! lo ¢oomsceqsd 
-0e465n0 otHaads 


bee pomdiod gti ling sa 


(holsoek getaseni yoebilerT 


,Hoateti tisrasesii bos ¢olaonosd 
<tiods! le memttayed 
-Oltain®  seads0 


<Srebhaeteoodky serifedo® .F egaped wat: 
bas rien yy ‘toodal nathanad 
oblewrTesolV rigthanad - 

,edulnitont to id oeyA Lanoktantetal 
eden) ,leoténol 


eros pane sorasesh ,yeortoT saugud ad 
,8ee74000 wooded seathensd 
Cbiada) ,ewatso 


INTERDEPARTMENTAL SKILLED MANPOWER TRAINING RESEARCH COMMITTEE 


List of Members 


Department of Labour: 
Dr. George V. Haythorne (Chairman), 


Deputy Minister, 


Dr. W.R. Dymond, Director, 
Economics and Research Branch, 


Mr. J.P. Francis, Chief, 
Manpower Division, 
Economics and Hesearch Branch. 


Mr. Phillip Cohen (Secretary), 
Economics and Research Branch. 


Mr. C.R. Ford, Director, 
Vocational Training Branch. 


Mr. RH. MacCuish, 
Vocational Training Branch. 


Mr. D.E. Bridge, 
Vocational Training Branch. 


Miss Marion Royce, Director, 
Women's Bureau. 


National Research Council: 


Mr. FL oWe McKim, 
Division of Administration. 


Mr. E.H. Stock, 
Personnel Services. 


Defence Research Board; 
Dr. H.W. Jamieson, 
Directorate of Personnel, 
Administration Branch. 


Dominion Bureau of Statistics: 


Dr. F.BE. Whitworth, Director, 
Education Division. 


Mr. B. Celousky, 
Education Division, 


Mr. Ian Campbell, National Co-ordinator, 
Civilian Rehabilitation Branch. 


Unemployment Insurance Commission: 


Mr. W. Thomson, Director, 
Employment Branch. 


Mr. TA. Fishbourne, Chief, 
Employment Specialists Division, 
National Employment Service. 


; ‘£2 
= ¥ ‘ . - ae 
ee see ie ee is) ee A 
—_ . | .& | 
ia a 7 Precis ; Pe’ Yet 
- 


. 


a died id 


vena eck 


2 
j~ 
j 


INTRODUCTION 


LL Re Ree anon ee 


This report is one of a series of studies carried out under the 
Skilled Manpower Training Research Program initiated by the Federal Department 
of Labour in 1956, in co-operation with other interested federal and provincial 
departments and management and union organizations. The research program is 
under the general direction cf the ‘nterdepartmental Skilled Manpower Training 
Research Committee and its aims and objectives are set, ont in detail am Report 
No, 1 of this series, entitled "Pregregys Report”, issued an June 19597, 


An important phase of the Skilled Manpower Training Kesearch Frogram 
has been the study of technological changes in selected industries and their 
effects on manpower and training requirements. In this phase cf the program, 
the Committee has been preatly assisted by the tripartite Advisory Committee 
on Technological Change, which was set up in i957. 


In the summer of 1955 a decision was taken to explore the area of 
office mechanization and automation. Accordingly, a case study was initiated 
f ctronic data processing (EDF) on a 


on the impact of the i: npn sien of elec 
large Canadian office crgan3 Lon * final report on this study must await 
the completion of conversion ae the new system, and will, therefore, not 
likely be available, at the earliest, until 1962. An interim report dealing 
with the new occupations created by LiF ts planned for 1961. 


Meantime it has become clear that a more general assessment of the 
status of technological change in Canadian offices was advisable, because it 
will be some time before the case study results will be available and, even 
then, it would be unwarranted to generalize age the Canadian DP situation 
as a whole from the results of a single case. Although the impact of cffice 


mechanization in all its forms, and of or ecnizes ional and systems change, on 
clerical, white collar, and management cccupations is the full area requiring 
investigation, it was decided te concentrate research resources at the cutset 
on electronic data processing, the most recent but potentially most far- 
reaching of ali the changes that are taki lace in office employment. This 
research was planned in two stages. rage 


involved the administration of a 
mailed questionnaire to ali known Canadi: 


RDF users\t/ at January 1, 1960 te 


(1) Unfortunately, information about four LDP installations in operation at 
January 1, 1960 came to our attention toc late for inclusion in this 
survey. The installations are: 


TA NTSC 7GRil 


Standard Telephones and Cables, STANTEC ZEBRA, Defence Research Board, 
Suffield Experimental Station, halston, Alberta, 

Standard Telephones and Cables, STANTIC Ausn&4, Standard Telephones and 
Cables Manufacturing Ltd., 9600 St. Lawrence Blvd., Montreal, Quebec, 
National Cash kegister NCR lO2-A, Soval Canadian Air Force, Cold Lake, 
Alberta. 

National Cash Register NOR lO2=-A, A. VY. Roe Company, Malton, Ontario. 


Information on these installations will be included in a subsequent survey. 
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accumulate factual information on the number and types of computers in use, 
the types and sizes of organizations utilizing computers, the different kinds 
of work being done by this equipment, and the number of people employed in 
the several new occupations created by the new systems and equipment, The 
questionnaire received a 100 per cent return. The purpose of this report is 
to present the results of this survey. 


Stage II is designed to obtain information on the impact of EDP on 
employment, training and retraining, job content, clerical job mix, organiza- 
tional structure and management, transfers, special groups--clerical 
supervisors, older clerical workers, etc., and on the new EDP occupations. 
Under consideration also are exploratory studies of: a) the effects of using 
computers to compile information for management decision-making which was 
previously not accessible because of cost or because such information 
compiled by conventional methods would be out of date by the time it could 
be processed; and b) the changes that take place in a factory when computer 
control is introduced into manufacturing operations, e.g. the rolling of 
steel sheet. These data will be collected through field interviews at a 
sample number of computer-user establishments during the spring and summer 
of 1961. 


. This report was prepared by Dr. John C. McDonald, under the direction 
of Mr. J.P. Francis and the supervision of Mr. P. Cohen of the Economics and 
Research Branch, Department of Labour. The co-operation and generous assistance 
received. from the representatives of the computer manufacturing and distributing 
firms and from the officials of the user organizations are gratefully 
acknowledged. 
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SUMMARY 


There were 89 electronic digital computers in operation in Canada at 
January 1, 1960: Nine large-scale, 60 medium-sized and 20 small, This 
relatively small number of computers should not obscure the comparatively 
rapid rate of growth of computer utilization in Canada during the past 
five years. 


Seventy-two of the 89 installations were located in the provinces of 
Ontario and Quebec, with 40 installations located in the two cities of 
Toronto and Montreal, 


The 89 computers of all sizes were distributed among 69 different organi- 
zation at 80 different establishments. As would be expected, the large 
organizations accounted for proportionally more EDP installations than 
the smaller organizations. 


Manufacturing, with 30 EDP installations, had the largest number of 
computers of any of the major industry groups. Finance, Insurance, 
however, with 3 large computer installations out of a total of 12 
computers, had more computer capacity than any other.industry group, 


The 89 EDP installations accounted for 4,519 hours use (average) per 
week, Approximately half of these computer hours were devoted to 
commercial data processing and half to scientific and engineering 
computations. But, as the smaller computers were being used almost 
exclusively for scientific work, while most of the large-scale computers 
were engaged in business-type data processing, approximately 75 per cent 
of computer capacity was found to be used for commercial data processing. 


Accounts receivable and customer billing, payroll, inventory control, and 
budget and cost accounting accounted for approximately 75 per cent of the 
computer time devoted to commercial data processing applications. 


Twenty-nine EDP installations made computer time available to 126 outside 
users for an additional 335 hours (average) per week. This use of 
computers by other organizations accounted for only about 7 per cent of 
total computer utilization. 


EDP has introduced shift working into the traditional nine-to-five world 
of the office. Seventeen of the 89 computer installations were being 
operated on the basis of two or more regular shifts. 


Electronic data processing has created at least 1,216 new full-time jobs. 
These include administrators and project planners, programmers, computer 
operators, computer technicians and other personnel such as tape 
librarians and peripheral equipment operators. More than 75 per cent of 
the new jobs were found to be filled by men. 


No attempt has been made in this mailed survey to assess either the actual 
or potential employment impact of electronic data processing. There were 
approximately 74,000 office employees in establishments using computers. 
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Chapter I 
Early Electronic Data Processing Developments 


This chapter presents a short history of the early development of 
electronic data processing, particularly with reference to Canada. This 
historical material may provide a perspective which will assist the reader in 
interpreting the results of the survey proper. The information on which the 
account is based was not derived from the survey. This material came from the 
computer manufacturers and distributors and from a number of individual 
businessmen and university professors who were associated with EDP in the 
early years. 


During the later years of World War IZ and in the years immediately 
following, developmental work in orgrors technology had begun to swing into 
high gear in the United States, (1 Much of this early work was directly 
related to military applications such as aerodynamics, simulating missile 
trajectories, and so on. The material in this chapter refers to the develop- 
ment of digital computers. Analogue\2) computers are not covered because, 
since they are used primarily for engineering and scientific work, they have 
little bearing on clerical occupations and employment. 


As well as government departments and defence establishments, some 
of the universities and private companies played important roles in this 
development. The International Business Machines Company and Harvard 
University collaborated on the Harvard Mark I in 1944; Harvard built Mark II 
for the United States Navy in 1947; and the Bell Telephone Research 
Laboratories built a series of seven computers, beginning in 1940. These 
earliest computers tended to use electro-mechanical relays and were used 
mostly for solving scientific problems, 


(1) During the same period, considerable activity in this field was also 
taking place in European countries, particularly in the United Kingdom, 
Germany and the U.S.S.R. The computer history in this chapter, however, 
has been limited to North America because, except for the early instal- 
lation of the British designed Ferranti computer at the University of 
Toronto, the main impact on computer utilization in Canada has come from 
the United States. 


(2) Analogue computer: An electronic calculating machine that uses physical 
quantities, such as lengths, voltages, or shaft revolutions to represent 
numerical values that occur in a problem. 

Digital computer: A computer that uses digits or yesses and noes, 
usually expressed in 1's and O's, to represent variables in a problem. 
U.S. Dep't. of Labor. Occupations in Electronic Data Processing. 
G.P.O. Washington, D.C. January 1959. 
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It was not until 1946 that the possibility of a general purpose 
electronic digital computer became a reality. In February of that year the 
Moore School of Electrical Engineering at the University of Pennsylvania 
demonstrated the ENIAC computer, and by 1952 had gone on to produce the EDVAC 
computer. Another main line of computer development was initiated at the 
Institute for Advanced Study, Princeton University with the IAS computer in 
1952. From this line of development sprang ILLIAC (1952) and ORDVAC (1952) at 
the University of Illinois, AVIDAC and ORACLE (1953) at the Argonne National 
Laboratory, MANIAC (1952) at Los Alamos, and JOHNNIAC (1954) at the Rand 
Corporation, A third important area of development centered around the work 
of the National Bureau of Standards with the production of the SEAC computer 
in 1950, and of DYSEAC in 1953. 


In addition, between 1950 and 1954 developmental work was taking 
place in a wide variety of government and armed forces establishments, univer- 
sities and private companies including the Computer Research Corporation (CADAC 
102, 102A, CRC 105, 107), IBM (701, 702, 704, 650), Remington-Rand (UNIVAC I, 
Univac File Computer), General Electric (OARAC), The Raytheon Manufacturing 
Company (RAYDAC), the Massachusetts Institute of Technology (WHIRLWIND I), 
Harvard University (Harvard Mark III), the University of California (CALDIC), 
California Institute of Technology (MINAC), the Monroe Calculating Machine 
Company (MONROBOT), the Underwood Corporation (ELECOM 100, 120, 200), Burroughs 
Adding Machine Company, Engineering Research Associates (ERA 1101, 1102, 1103), 
Marchant (MINIAC), Jacobs Instrument Company, Hogan Laboratories, the 
Consolidated Engineering Company, and others too numerous to list. 


One of the considerations that raised interest and activity in 
computer development was the potentialities of applying the electronic digital 
computer to the large-scale data processing problems of business and government. 
In 1949 J.P. Eckert and J.W. Mauchly had developed the BINAC computer. 

Building on this work, they developed UNIVAC in 1951. The first installation 
that proved the feasibility of using this sort of computer to handle large 
scale data processing problems was the UNIVAC I installation at the United 
States Bureau of the Census to process the 1950 decennial census returns. 


Installations, in the United States, at the Metropolitan Life 
Insurance Company, the General Electric Company, etc., soon followed and the 
commercial era of 'the electronic brains’ had been launched. In a very few 
years Sperry-Rand had acquired UNIVAC, the National Cash Register Company had 
acquired CRC 102A, Burroughs had acquired Electrodata, the International 
Business Machines Corporation had put large resources into developing and 
marketing commercial computers, Bendix Aviation had adapted an airborne 
computer for more general computation, and several other large organizations 
including Royal-McBee, Philco, Radio Corporation of America, Minneapolis- 
Honeywell, and General Electric had initiated developmental programs. For the 
past decade the technology in this field has been highly volatile, with 
breakthrough following breakthrough in quick succession, and the marketing 
situation a highly competitive one in which rewards and losses may be equally 
large. 


7 aa a 
seojseg fetenog 6 Io yrtiic 
ocd taey fads Yo Yraviied at 
abisoviqenhol to ytlecawisl edit. de 
OAVGa Sig gerbera: o¢ fo anmy bad Se@L ys baw \Te0a ?, 
odd $s bevatsini sew inveruleved sedegmes Yo epi ote + 
ai resacteioa CAL anit: dniw Arch aba fodesatad ‘\Ubets.t 
os fs 205) SAV baw fc eit) Tsinveg RAsIgsS theaqeleyeh ta + . , 
lasaiiall ecnosté- era de i “e0) OA bas DAALVA., ‘he -ydteve: 
tah edt te (J@CL) OATMGIOL fue peomelA sol da ie aang ‘Tre 
sto" end breo* betsines tuvaqgot cab to sews énasaoqak Paiste A ioq 
sajolmoe WAZe ed? Yo aaivoubors edd diy elnbreeee. to uusewe £ ons 
CSL nk AMEE aw ne ,02eL 
D : 
ating caw row [atoemialsved W@0C bne OFCL aewted Moa ibte ~~ : 
iInvVicw ,asmernisiaJ(¢ 36 HeOTO! Herta Oras: tiem ttovey to yto lev obiw a = $f. 
JAUAS gpert ga moc) fousereh resin) ett on Wiufon? ag ineqmes 
~ oAV3 iL) haah-protgaiaed AO ir ROY , ict) Shi (VOL Q0L Bao, 
StL Lostied moeigyaen ent. ,. OARAU) ofsfoe li leteped , (wdeeatad 9 Ld 
L CATMSTK Ss) vac iosT Yo stutiienl ejvostwiongeeal aft TS oa 
ULGIAG) aratets isd Yh volewelall eng s(iTd ore baeesell) wha U be 
stiroeM! suisaliol re) sean « (OANLM) ynoLomtae? te ds Hep pes 2) 
*dgiroriva 4005 .¢ 1 MOBS) ce JuToqies tommehal sz , (TORE). _ 
Lf <avil \iOLL AMG) setelnoee” Noueeed gndvworiend occa) payer 
4 £2 Si00¢d tage .yremeol. de meshed: adele (Sate) x: 
geti ua COf 206 De® tragedy gadieuniyged bedat 
: jtt aaales Jaot agollsewiiend> odd To ead 
Intiath SSC (weUca 7O te dsl Ligezee an). ase tonne leveb 
j von fits ageldwsg saleseodaq afub elsepeasual art? of ? 
od i fsa’ pogeleveh bad yittooa tk pun. daedell, dh A J 
Lindeat Jacr) on! eel a iV peqolewes yum? ew mind nos 
ysl gfbcs ‘KyUMOD 20 Mies hit geten Fo eiLidbenel etif powers 
beatin’ « e t I DAVIMU 2? anew meted tq _atecener. ery DE 
ett 2 af dy eanoo7g of susan ai\,t iu plied ati 
w= ar 
, ¢ Ms is Jac Ostia ade og) ,agoivel { fedbel 
ong RMA tt ) re? “sont LSvetw.) wt 1 REY we 
bat ‘unten’ winonwtoela eis! te gtte, 
1 ofucayn at TE ot AVI benjvpea, bad page 
£aT 2 alan 4 Dei tuooe bah aiigcir us SOL 289 
One BME rane evel Seq Sant walsaiogrel) ven tdo 
rs? Webs ood nolistys xtboed Saas oqmeas prvi oe 
ivan $2; oe er isvee Aes _ vitat uae Lereasg otag te 
~ Be toe My 40 9c (Pp Sig jenl albsti oe Lis veotiol- (er0l 
eat 10% er irene J ateliiat bast otagne is isteasd bag 
Aste abisas +t ¢ dood sed bint etd? gt weleaneed odc 
midge: » us toaeosu® volo a: Sgueedteore aakwolic) dase 
Wines od gam ashes, Oca) doldiw at e20: evils lPaqnes viatyide th 
- ae 
: 
7 
: 
_o : 


ee 


Meantime, virtually nothing had happened in this field in Canada 
before 1948. In that year a small group of Canadians came together to found 
Computing Devices of Canada. In the early years this organization was 
sustained largely by research and development contracts from the Royal 
Canadian Navy and the Royal Canadian Air Force. During 1952, CDC acquired 
the Canadian franchise for a computer called the CRC 102A which had been put 
on the market by a small California Company, the Computer Research Corporation. 
The CRC 102A was not a computer designed primarily for commercial data 
processing. It was a medium-scale computer designed for scientific and 
engineering applications, but it was a digital computer. In 1953, the Avro 
Aircraft Company in Malton, Ontario, installed a CRC 102A and became the first 
stored program computer installation in Canadian industry. Very shortly after 
this, a.second CRC 102A unit was installed by the Canadian Air Force at Cold 
Lake, Alberta. 


At about the same time in 1948, the University of Toronto decided 
to build a relay-type computer like the Mark I at Harvard but later changed 
its plan and embarked on the building of a prototype digital computer. This 
computer was never in fact put into operation because in 1949 a decision was 
taken to acquire a British designed Ferranti computer. The Ferranti FERUT 
computer was installed in the early 1950's--the first Canadian computer 
installation. By 1950 the University had begun on a modest scale to teach 
computer technology and computer applications to students in engineering, 
physics and mathematics. By 1951 McGill University had begun offering a 
computer course in their Extension Department. Later, with the growth of 
electronic data processing, the Canadian universities generally introduced 
courses in computer applications and installed systems such as the IBM 650, 
Royal McBee LGP=30, Bendix G-15 and ALWAC-III for undergraduate and graduate 
studies. 


During the early 1950's another small firm in California, 
Consolidated Electrodynamics Corporation, had designed and produced the 
Electrodata computer. The Electrodata Datatron 205 was a digital computer buts 
once again, was designed primarily for scientific and engineering applications. 
A small Canadian firm, Data Processing Associates, had been formed in 1954 
with a view to building up a consulting business which would include offering 
advice on computer installations and applications. Data Processing Associates 
picked up the Canadian franchise for Electrodata and were successful in 
placing installations at Atomic Energy of Canada, Chalk River, and at Canadair, 
Montreal, during 1956-57. Later, in 1957, the Burroughs Company acquired 
Electrodata in the United States and shortly after acquired Data Processing 
Associates in order to obtain the franchise in Canada. The name of the 
computer was subsequently changed to the Burroughs computer. 


Meantime, the Bendix Aviation Company had acquired an interest in 
Computing Devices of Canada. Bendix had developed a computer adapted to 
perform a wide range of applications in the scientific and engineering field. 
CDC became the logical outlet for the Bendix G-15 computer in Canada. The 
first Canadian installation was at CDG, Ottawa, in January 1957, followed by 
a second installation a few months later at the National Research Council, 
Ottawa. 
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By 1956 the International Business Machines Corporation was distri- 
buting the IBM 650 computer in Canada. In the early months of that year the 
first installations of this medium-scale digital computer were made in three 
Canadian insurance companies, and in the following year further installations 
took place in Canadian government agencies and large manufacturing companies. 
In January 1957 the first large-scale IBM 705 digital computer installation 
took place at the Canadian Pacific Railway Company in Montreal. In May of 
that year, the first large-scale scientific computer in Canada--an IBM 704-- 
was installed at the Avro Aircraft Company. Sperry-Rand installed their 
first large-scale UNIVAC II computers at the Sun Life Assurance Company, 
Montreal, London Life Insurance Company, London, and Ontario Hydro Electric 
Power Commission, Toronto, in 1958, The second IBM 705 system was installed 
stn the same year by the Confederation Life Association in Toronto, Later in 
1958 International Business Machines introduced the IBM 305 RAMAC, the first 
Canadian installation taking place in September 1958. 


Summing up, it seems fair to say that practically all the initiative 
in computer development in this country thus far has come from outside Canada, 
particularly from the United States. One notable exception concerns the 
Defence Research Board which did in fact build a protetype computer and is 
understood to be currently engaged in the development of a computing device 
featuring high speed storage characteristics. Other projects that should not 
be overlooked include the special purpose computers being developed by 
Ferranti-Packard for post office and airline reservation work. 
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Chapter II 


The Current Status of Electronic Data 
Processing in Canada 


There wha "4 electronic digital computers (1) in operation in Canada 
at January 1, 1960.\4 


Table 1 = Number of Computers in Canada by Size, 
January 1, 1957 to January 1, 1960 


Up to Jan, 1, 1957.. 


Jan, 1y°1958e% 18 
Jano i 195958 47 
Jan. 1, 1960.. 89 


(1) The distinction between 'medium/large' and ‘medium/small' in this 
research hinges on the amount and nature of on-line off-line peripheral 
equipment operated in conjunction with the computer. Hence, for example, 
a computer designated as medium by virtue of its capacity, speed, and 
price would be classified as 'medium/small' with punch card input/output 
only and the same type of machine would be classified as 'medium/large' 
should it be used with several magnetic tape input units. 


(1) The operational definition of a computer adopted for the purposes of this 
research includes criteria of capacity, speed, and price but hinges 
primarily on some form of ‘internal memory’. Hence, the smaller 
‘electronic calculators? with ‘external programming! (e.g. wired plug 
boards) have been excluded. 


(2) Cp. It has been estimated that as early as 1958 there were more than 
1,000 large computers in operation in the United States. J. Diebold. 
‘Office Automation: Is Management Getting its Money's Worth?! American 
Management Association Review. September 1958. p. 14. 
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There are any number of factors that might be cited to explain the 
limited extent to which computers had permeated the Canadian economy by that 
date. There are proportionally fewer giant firms in Canada that feel they 
can afford the high purchase price (or monthly rental) of the large computers. 
As clerical salary costs are generally lower in Canada than in the United 
States, the potential salary savings represented by computers may have less 
appeal for Canadian customers.\1) The purchase and rental prices of computers 
to Canadian customers are canenethy, higher because of the tariff policy on 
computers and computer components. 2) It has also been suggested that the 
Canadian national character is innately more conservative than the American 
and less willing to adopt new techniques. 


The relatively small number of computers in Canada should not be 
‘allowed to obscure the fact that computer utilization grew from fewer than 
half-a-dozen early installations to a sizable phenomenon in a short four-year 
period; that the number of computers in operation more than quadrupled in the 
two-year period between January 1, 1958 and January 1, 19603 or that, if the 
present rate of extension were to continue over the next decade, EDP could be 
expected to become a major feature of the office operations in Canadian 
business, industry and government. 


As would be expected, the distribution of EDP in Canada heavily 
favoured those areas exhibiting the highest concentration of business and 
industrial activity. 


Table 2 = Geographic Distribution of Computers in 
Canada by Size, January 1, 1960 


[iaree | techeviarge [Netto [Smt 


Region 


Atlantico. 


Quebec. ooe 2h 
Ontario... 48 
Prairic.«e 10 


Pacific... 


(1) Expected salary savings are frequently one of the basic cost justifica- 
tions for computer acquisition cited in feasibility studies, 


(2) Government of Canada. Department of National Revenue. Customs Tariff 
and Amendments. Queen's Printer. Ottawa. 1960. Item 414C. Computer, 
main frame, 10 per cent, most favoured nation. Computer, peripheral 
equipment. Range, 7s per cent to 223 per cent, most favoured nation. 
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This tendency is even more clearly borne out by the fact that almost 
half of the EDP installations in the country were concentrated in the two cities 
of Montreal and Toronto, and more than three-quarters of the large computer 
installations were to be found in these two cities. 


Table 2A = Concentration of Computers in Toronto and 
Montreal, January 1, 1960 


Toronto oe eo80 


Montreal,.co 


The distribution of computer installations among industry groups 
showed 2 heavy representation in manufacturing. The number of installations 
at universities and the growing number of EDP consultants and commercial 
service bureaus accounted for the heavy representation in community and 
business services. Governments, as large data processors, were heavily 
represented as were financial institutions, particularly insurance companies .\1) 


If the relative capacities of the installations are considered 
rather than the number of computers as such, on the assumption that the 
capacities of the larges:medium:small computers are related on a ratio of 
100:10:1, this distribution changes, with Finance, Insurance replacing 
Manufacturing in first position. 


(1) Refer also to Appendix A. Distribution of Computers by Type of Industry, 
and by Size of Computer in Canada, January 1, 1960 for a more detailed 
analysis of the sorts of organizations using electronic data processing. 
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Table 3 = Distribution of Computers by Major Industry Group, and 
by Size of Computer, in Canada, January 1, 1960 


leche tal Berenice Medium/Small 


Industry Group 


Manufacturingsccscccce 30 
Community and Business 

Services\1)....+.c0 26 
iO ahaa B 
Finance, Insurance. ooo 12 
Transportatione.sec.ccce 
Utilities..ccccccscccee 2 


MToA Gl @alelelolelalolololelotenclercic.c 


(1) Community and Business Service: includes universities, hospitals, 
business services (engineering consultants) and computer service bureaus, 
both those operated by computer manufacturers and distributors and those 
operated as individual enterprises. 

(2) Public Administration, Defence: includes government departments and 
agencies at the federal, provincial and municipal levels, 


Table 3A - Distribution of Computer Capacity (Weighted), by Major 
Industry Group, in Canada, January 1, 1960 


Estimated 
Weighted 
Capacity 


Industry _ 


Finance, Insurancé....cccssscecce 381 
Manufacturifig ssc. iveeecesccsccees 363 
Community and Business Services.. 350 
Public Administration, Defence... ig ds) 
Transportationececcorccccvcccccce 131: 
DEL ILELOCS 004 os ose cere satcncstaves 110 
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The 89 computers of all sizes that were operating in Canada at 
January 1, 1960 were distributed among 69 different organizations at 80 
different establishments. The term ‘organization! is used to refer to a whole 
enterprise or institution. The term ‘establishment’ is used to refer to Yat 
part. of the enterprise or institution in which the computer is located, (1 


Seventy-one of these establishments had only one computer and 9 of 
the establishments operated 2 computers. Fifty-two of the organizations were 
Single computer organizations; 8 organizations operated 2 computers at 1 estab- 
lishment; 7 organizations operated 2 computers at different establishments; 

1 organization operated 3 computers, 2 at 1 establishment and 1 at another; 
and 1 organization operated 4 computers at 4 different establishments. 


Out of the total of 89 computers in operation, 27 were owned by user 
organizations and 61 were leased from the computer manufacturer or distributor, 


The distribution of computer installations among different sized 
establishments shows that larger establishments have acquired EDP more 
frequently than smaller establishments. The 32 large establishments accounted 
for 40 (45 per cent) of the EDP installations; the 30 medium-size establish- 
ments for 31 (35 per cent) installations; and the 18 small establishments for 
only 18 (20 per cent) installations. 


(1) For the purposes of this survey the definition of ‘establishment! contained 
in the Draft of Revised Standard Industrial Classification Manual, Dominion 
Bureau of Statistics, Ottawa, 1958 was adopted: ‘The establishment is an 
operating unit having an independent existence in the sense that it 
contains within itself all the elements needed for the activities carried 
on. Thus, the establishment is typically a factory, mine, store or 
similar unit and in most cases it is a separate firm....' Thinking of 
the establishment as an identifiable physical entity, the establishment 
at which the computer was located was chosen as the basic unit of analysis, 
The result has been less than satisfactory for two reasons. First, in 
many multi-establishment organizations, the role of the computer, 
especially the large-scale computers, transcends such arbitrary parameters. 
Second, in many single establishment organizations, the role of the 
computer, especially the smaller-scale computers, may be limited to one 
or two departments within the establishment. Looking forward to further 
research in this area, experimentation is now taking place with the 
difficult concept of a ‘functional! approach to the organizational context 
of the computer. 
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Table 4 = Distribution of Computers, by Size of Establishment, and 
by Size of Computer, in Canada, January 1, 1960 


| Medium/ | Medium/ 
| Large} Large | 
) 2 s) i 


Number of 
Establishments 
in Size Category 


Size of Establishment | 
(Number of Employees) | 


Small Up to 250... | 


Medium 425i: ol, 500 e000 


Large 1,501 and over. | 


However, as can be seen from the table, there does not seem to be 
any consistent relationship between the size of the establishment and the 
magnitude of the EDP installation that it will acquire. For example, while it 
is true that more large EDP installations are accounted for by establishments 
with 1,500 or more employees than by either the medium or small establishments, 
the number of large computers installed by medium and small establishments 
_taken together outnumbers those of the large establishments. Or again, while 
it is true that the establishments with from 250-1,500 employees install 
proportionally more medium-scale computers than do small establishments, the 
large organizations account for more medium-size installations than do the 
medium-size establishments. 


It should be remembered that the size of the establishment where the 
computer is located does not always reflect the size of the organization. As 
an example, quite a modest sized establishment may house a large computer 
because it represents the head office of a large decentralized enterprise 
where the computer is being used to integrate the paper work of the whole 
concern, Another example would be commercial service bureaus which may have 
computers of any size, but are always small establishments. Two of the 9 
large computers are located in such service bureaus. 


The tenuousness of the relationship between the size of the user and 
the magnitude of the hardware that is acquired is illustrated even more 
clearly when the size of the organization as a whole is substituted for the 
size of the particular establishment where the computer is located. 


— es a - 
oy se 7 i j = a i - : 
7 ; pe a Pw en Sit. Ne ie 
. ire a hy -_ pe 
ba 12 J 
sah aie dite AAT ine 
" 


vie S5E0 GS | LOeeto 
i : _ ~ 
) . 


Lisjeal seoyoiqne OO! £008 moth dit sjmamdekidates eid tag? eid oe 

ons yatneniderivajes Clune ob adit syosiqmde alset-mubbem stam ViLanot eeqong 

wy ob met eolsatiatant ovhmedn Shem exad wl tiveons enobheebaas ogiel 
-ioomlecidarae es tem ibe 


edt otetw sromletidatue oe to wala odd tat? bewedeentes wf blwole $f | 
SA .,fottsalaseio sii te gele why Jooltes ayawia gon sxab besaoovl at teguqmoo | 
teduamD sg 70! 4 scuol yam Joemindldatee belie seehom « ofiip  elqmmcs na 
salrpteios ieaclertiesen taal 2 to cotthe band 9d) mtimewiges J sanased 
phone sit Lo xraw vapay opt eJargednt of meu auled al Te Toqmeo: ade eterte 
ston vem folie eosstid soorie Setorompot 9 binew slgmaxe witonA  ,oxennos 

C sf? 40 ow? eterna tivadew.L! ma eww ls ope aot sepia ute to eteduqmoo 

. eu selvIes Haus ab bevseol exe ateeuqnon extaf 


hits 980) aft To eute ait) sewed gitienchiales alt to sewntocued att 
_, Set Neve betetienlit @2 Ssalupom at dala. ocewbsed oc? Yo obutingem eds 
aid tot badutitedm a4 afode a on “lieehitgss ant Yo onta odd conde atteels 
ehedssu! ui isluaaoy ont erérw duemiel dedus telinteseg oft Jo exia 


Sela 


Table 5 =- Distribution of Computers, by Size of Organization, and 
by Size of Computer, in Canada, January 1, 1960 


Number of 
i izati Organizations Medium/ Sas! 
in Size Category | Large Large Small 


Size of Organization 
(Number of Employees) Small | Total 


Small Up to 750.ece 


Medium 751-L, 500. oo | 43 


Large 4,501 and over. 


It may well be that the influence of the size of the establishment 
or the size of the organization on the magnitude of the hardware acquired is 
secondary to the nature of the enterprise and to the sort of work for which’ 
the computer is being used. . There is some indication that some of the 
smaller computers used by the large and medium establishments and organiza- 
tions are second or additional computers allocated to particular jobs. For 
example, a large organization may install a large- or medium-size computer to 
centralize and integrate its office routine--payroll, inventory, customer 
billing, etc.--and at the same time acquire a small computer to carry out 
scientific or engineering computation in a particular establishment or 
department. 
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Chapter III 
Computer Utilization 


The 89 computers in Canada at January 1, 1960 were being operated by 
the establishments where they were located for a total of 4,519 hours per 
week. Twenty-nine of these computers were also being operated for or by out- 
Side users for an additional 335 hours per week. The total average weekly 
usage of computers in Canada at the beginning of January 1960 was 4,854 hours, 
just about an average of 55 hours per computer installation per week. 


Computer applications ranged all the way from integrated data pro- 
cessing(1) in some insurance companies to the calculation of a least cost 
feed formula for hogs performed on a ‘one-shot! basis by a commercial service 
bureau for one of its customers, 


To simplify the picture of utilization, respondents were asked to 
indicate the proportion of computer time devoted to commercial or business 
applications as compared to applications that can best be described as 
scientific or engineering. By and large, classification into these two broad 
categories of applications was done simply by accepting the respondents! own 
interpretation of the nature of the application. In a minority of cases, 
however, particular applications included elements of both scientific 
computation and business-type data processing. In such cases assignment was 
made rather arbitrarily on the basis of function rather than subject matter. 


Table 6 = Computer Utilization by Size of Computer, in 
Canada, January 1, 1960 


Magnitude Business Applications | Scientific Applications | Total Utilization 
of Computer (hours per week) (hours per week) | (hours per week) 


Small ..sece 596 
Medium...oe 3,193 
LAYge, sess 730 

2,322 | | hy 519 


(1) An application concerning all the accounting, posting, and up-dating pro- 
cessing involved in the administration of insurance policies, including 
customer billing, and the production of statistical information required 
for periodic statements and reports. 
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The findings of this table suggest that work performed by computers 

was divided just about equally between commercial data processing applications 
(51 per cent) and scientific computations (49 per cent). Probably a more 
realistic reflection of the actual situation, however, would be derived from 
weighting the comparative capacity of the small:medium:large EDP installations 
as 1:10:100. In that case commercial applications were found to account for 
almost three-quarters (73 per cent) of computer utilization, while scientific 
computation accounted for only one-quarter (27 per cent). This is because, by 
and large, the large capacity computers were used more for commercial data 
processing while the smaller computers were used primarily for engineering and 
scientific calculations. While this may represent a realistic apportionment 
of the capacity of electronic digital computers as between business and 
engineering work, it understates the amount of scientific and engineering work 
being handled by computers since a large proportion of such work is carried 
out on analogue computers which were not covered in this survey. 


The extent of computer utilization by the various industry groups 
followed more or less closely what might have been predicted once the distri- 
bution of computers among such groups is known. 


Table 7 ~ Computer Utilization by Major Industry Group, 
in Canada, January 1, 1960 


Scientific 
Applications 
(hours per week) 


Business 
Applications 
(hours per week) | 


1 Total Utilization 


Industry Group (hours per week) 


Manufacturing SOoette ses ay 442 
Community and Business 

Services Ai2u. :.908.5.é 948 
Finance, Insurance,.:« 730 


Public idministration, 
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ibe he ol ees 


ECOG ig) aiekipin cele ele ae 


eRe tige pilaseaet: ant Leta eal 
er0n 8 yldaden’ ‘ei —- 
morl hePineh si bluow ,isvewort a tte Le 
anobtellsjent IG eytsLsmrthem:ifame ary Yo. 
tet Jnuoons Of brat pied snoijsoilgge Lators 
ottitmston sitdw ,nohtectlity ipsdeoos to Ch 
WS etunond i aU «( sas pa, ST s0n+s 
aish Letoronmon - om beau aTew eTeti 
bra yatiesrigas ot ° heay otew ets 
Jugal drocas bai rb a Jnvevtist You & 
bva asenteud seswted es sisduamos tasigl 5 ba Le 30 

tiow grivssnigns bas oft ijmaine to dacome odd pothpraeter ss os Age 
belrizo bi wow Hone Yo noftdaoqeny egal s eonte po yd be. 
eqeviue, etd at bexeveo ton o19W io lid 


aquoig yYisewbet exoftiav anit yd noidentilsu Ted wTIOD to tnesxe ex? 
-ittaib sai sone besjesberq sevd ove Ingin tadw plosofo seal to tod poeere s 
ewan el equerg ‘ous grams axssuqmos to moigud 


quot) erteubal an” yd notvest leg tedngme) - 9 eidat 
Oa? f f yisunas ,ebsrte0 34 


obtidaeioe® 
enolisoilyaa 
(ioew re ue erwod) 


moitesiitsG InteT 


enoiteatiqdAs 
6olsew 19q. amor) 


(alsaw taq atror) 


quote witaubaT 


Se, £ oseseo ees SALTS 1UnAM 
eventes® fas ydlaummod 
BAe tovrees eee 2 R9DLIOe 
Gey | >+. Sometwent jsornanlt 
oltaweiaimba 3s} Idyt 
207 onsy eens ea --Sotteteg 
RE socess) pOLIJaPteqentsiT 
ees 1-4 eevee BOSS ELE 
en + ebexT 


Pes i 


The only difference from the rank order in Table 3 above is that the 
Public Administration and Finance, Insurance groups have exchanged the third 
and fourth positions. Manufacturing and Finance, Insurance were found to be 
the two largest users of computers for business data processing, accounting 
for well over two-thirds of the total commercial data processing. Community 
and Business Services and Public Administration were the two largest users of 
computers for scientific applications, accounting for about two-thirds of 
total scientific and engineering computer utilization. 


Should weighting for size of computer be introduced, of course 
those industry groups in which the larger computers were concentrated and 
which devated less time to scientific applications such as Finance and 
Insurance, Transportation and Utilities would move up in the rank order; those 
groups for which a high proportion of applications were in the nature of 
scientific and engineering computations and were usually carried out on 
smaller computers such as Community and Business Services, and Public 
Administration would move down in rank order; and Manufacturing whose range of 
computers and commercial/scientific application 'split' was more evenly 
balanced would: occupy an intermediate position in the rank order. 


There were many cases where a computer was used only for commercial 
data processing or for scientific computations. However, a common pattern was 
to have the computer time split on a 90310, 80220, 70:30, or 60240 basis 
between commercial and scientific applications. 


Table 8 = Business and Scientific Computer Utilization, by Type 
of Computer, in Canada, January 1, 1960 


Scientific Applications 


| a008 | 90% | aor | 70x | 60x | totan 


Type of 


Computer 

Large.o. = = 9 

Medium... 1 a 60 

Small... | | | oP [ie 20 
[| 2 Laas 


The scientific and engineering applications performed on computers 
were found to be so numerous and diffuse as to make any sort of statistical 
analysis and presentation inadvisable. While some techniques such as 
regression analysis, data reduction, curve fitting, etCos were found to recur 
frequently, the great majority of scientific and engineering studies were 
found to be specific to the industry or organization “in which they occurred. 
In addition, many of the scientific or engineering computations which had been 
carried out were described as ‘one-shot' studies. 
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A partial list of scientific and engineering applications, illus- 
trating this wide range of subject matter is included below. 


List of Scientific and Engineering Applications 


Systems simulation 

Flight test data reduction 

Power transformer design 

Flight dynamics analysis 

Aircraft engine performance 
analysis 

Reservoir engineering 

Refinery simulation 

Equipment design 

Highway and bridge design 

Optical and photographic equipment 
design 

Stability analysis and power flow 
studies 

Gibson diagram analysis 

Cracking and power forming 
predictions 

Operations research 

Atmospheric meteorological studies 

Thermodynamic studies 

Acoustical studies 

Linear programming 

Electrical power generation studies 

Research on information theory 

Analysis of electroencephalographs 


Stress analysis 

Nuclear power reactor design 

Motor generator design 

Aircraft performance analysis 

Single track (railway) capacity 
analysis 

Seismographic analysis 

Hydrodynamics and hydraulics 
simulation and analysis 

Plant systems design 

Magnetometer data reduction 

Calculation of systems transmission 
losses 

Penstock calculations 

Stress boundary value problems 

Economic analysis and forecasting 

Traffic engineering 

Gas engineering 

Engineering surveys 

Vibration studies 

Karthwork design 

Electricity load flow 

Research on circuit theory 

Research on artificial intelligence 


In addition to the applications included in this list there was a 
wide variety of analytical studies carried out in the fields of physics, 
chemistry, biology and medicine, astronomy and mathematics, civil, electrical, 
mechanical, chemical and aeronautical engineering, agriculture, economics and 


geology 


The commercial and business applications, on the other hand, appeared 
to be general or periodic and lent themselves somewhat better to analysis. 


This 1s evident in the following table. 


when this table was weighted to take the varying magnitudes of the 
installations into account, it was found to have very little effect upon the 
rank of the applications, Traffic and Transportation moved up from eighth to 
third position; Inventory Control dropped from third to fifth position; and 
Production Control dropped from fifth to eighth position. 
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Table 9 = Commercial Computer Applications, by Major Industry 
Group, in Canada, January 1, 1960 


Hours Per Week 
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Application < 2 a ae eee rs 
(Hours Per Week) 2 A = ae tell Re 4) 
= fs ra} 5 14 S) a 
Accounts Receivable, 

Accounts Payable, 

Customer Billing... { 182 643 
PayTOlle<cscesceenees | LY7 419 
Inventory Control... 210 294 
Budget and Cost 

Accounting: ecoeces 82 233 
Production Control... Bee 162 
Financial Analysis 

and Suatistics. set | 2° 158 
Sales Analysis.....s 66 110 
Traffic and 

Transportation.... 3 a 
Frogram Testing and 

Levelopment.;.:.>> 3 28 
Quality Control....>:; = 
Miscellaneous..<..e é OL 5 193 


(1) Finance, Insurance. Some of the computer applications carried out by 
insurance companies such as customer (premium) billing, payroll, and 
program testing and development fitted the framework of analysis appro- 
priate to the other respondents. However, the bulk of the insurance 
companies accounting and record maintenance applications were unique. 
This was especially true where an integrated approach to insurance pro- 
cessing had been adopted. 


: . 

7-46 'blunt. 9a 
’ ian ey | a of ee 

—s ©. ethGn@, ween 


Pe ee 
7 7 =. 2 7 x : 
: : mi a 
Ly oar) Me i a) 
' Agr 2 ae PON 
e (iad are eteaonl 
S 8 4 ne 
— ~ | 
ALdsvieood eiammoooA 
,eideysl etnumosd 
te .-etillé. temegesd- 
PL cnecceewes« sadLoryed 
aes *« «fonsacd ‘yroineval 
$a00 bas tepboa 
tes #ovscee ee MitsnvoosaA 
Sat « fovined aoltsubord 
ntoelans tetonstka 
a § >. «80h tebre7s bas 
te oe -.sout@haqiena apfet 
bas oiTtet? & 
vy - os MOPIsiieqgensrT 
bas sniveeT mers014 
as » «ars otnengoLeved 
2 = . «ese Losdaod yirlawy 
ees | - tS 12 s:) t * veceds spugemeliese ii 


Yd suo beltiso énctiestiqgs rwadqens eds to Sace ..sanateeal. ysonantt (£) 


bas ,Cloryeq «utiifid (ecto) Tancteys es eainxmoo sone wert 
~orqqs tleylens to #rowede7l #43 betfil Saeed ob hos aniseed meraoiq 


sonsivent ot toe ifud add ~tsvewoH .edmibaoates tsddo sd? of staitq 
supias @sew enoltssilaga saananeditem Proved bas aftisauesss esigagmoo 
~ong sonement of dosotqqs bitargsJol as stefw emit ¥liskeeqes eee etd? 


-besgeba aged bed angeaes 


20 = 


The heavy capital or monthly rental investment in EDP equipment, 
especially in the case of the million dollar plus np epics computers, has 
begun to introduce a certain amount of multiple shift working inte the tradi- 
tional nine-to-five world of the office, (1) 


Table 10 + Shift Working by Size of Computer, 
in Canada, January 1, 1960 


Pattern of Shift Working 


Day shift Oks gage A area ye har 
Day Shift Plus Regular Overtime... 
Two or More Regular Shifts.... 


As would be expected, the greater proportion of the multiple shift 
working occurred in those industry groups in which the larger installations are 
clustered, 


Table 11 = Shift Working, by Major Industry Group, 


in Canada, January 1, 1960 
| Two or More | 
| Regular Shifts | Total 


Industry Group 


m 
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Manufacturing, .o-cscoce 6 30 
Community and Business 
Or COS s ots oes bce 6 1 26 
Public Administration, | | 
WALEnCCair gis oo cleG16 eo es i] 2 I 13 
Finance, Insurance...- | 4 le 
Transportationescccsoe | 3 y 
Dei Pitles ters gaie. ies 5! ©] | | 1 é 
. - 1 
[ a. " : > ee 


(1) This is not to suggest that additional shift operations do not involve 
additional costs in terms of depreciation or increased monthly rentals 


and in salary costs. 
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Of the 89 computers, 2 were utilized less than 5 days a week; the 
great majority (63) were operated on a 5=day week; 3 installations were run on 
a 53-day week; 14 were operated 6 days a week; and 7 were operated either 
63 days or 7 days a week. In one or two of the largest installations, 'around= 
the-clock' working on a 7-day week basis had been instituted, requiring four 
complete personnel shifts. : 


Included in the over-all total of 4,854 (average) computer hours 
utilized per week were the applications carried out for customers by commer- 
cial data processing installations (service bureaus) or on private installa- 
tions which rent out excess capacity on their computers to other organizations. 
This may be important insofar as it may mean that smaller organizations which 
cannot justify computer installations of their own may obtain access to 
appropriate blocks of computer time. They may prepare the input, program the 
instructions, and even operate the computer themselves or they may have any or 
all of these operations performed for them by the staff of the service bureau, 
Depending upon the extent of such utilization, the impact of EDP may extend 
beyond the bounds of organizations equipped with EDF. 


Sixty of the 89 computer installations were found either to require 
the use of all their computers! available time or at least did not rent out 
any proportion of their computers’ free time to outside organizations. Twenty- 
nine installations rented out time to a total of 126 outside users for a total 
of 335 hours aera es per week. Although the total number of outside users 
appears eee, Cl the proportion that such utilization bears to the 
extent of over-all computer utilization is small (7 per cent). 


(1) It has been observed that this figure may in fact be inflated because 
a single outside user may utilize several different installations and 


hence be counted more than once in a survey of this type> 
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Chapter IV 
Computer Personnel 


Although it is not known how many jobs the 89 computers in Canada 
may have eliminated, the survey showed that EDP has created 1,216 full-time 


jobs that didn't exist before the introduction of EDP. EDP is also respon- 
sible for part of the work of an additional 646 people. 


Table 12 - Electronic Data Processing Personnel, 
in Canada, January 1, 1960 


Occupation 


Total 

ROMITVSLYALOLS oes esses tee sce: vera 167 
Pro ject Planners(1),,.., eee sea wee 122 
Programmers 2)... 000005 0se..c00005 357 
Computer Gyere tore ues?! 15 eden) 144 
Computer Technicians\4)..........06 130 
Other Full-Time EDP Personnel(5).,. 296 
Total Full-Time EDP Personnel.... 1,226 
Part-Time EDP Personnel(6)......0<. 64,6 
POG Ur © CrEONNGles ccc cee tice ¢ 1,862 


(1) Sometimes referred to simply as planners. 

(2) Includes programmers, coders, and programmer/operators in the case of 
some of the smaller installations, 

(3) Includes console operators and tape handlers. 

(4) Twenty-six computer technicians are employees of the establishments where 
the computers are located (including 14 employees of the computer manu- 
facturers at the manufacturers’ own installations); 104 computer technicians 
are employees of the computer manufacturers and distributors servicing cus- 
tomer installations on a contractual basis, One large installation employs 
3 employees of its own as computer technician trainees in addition to a 
staff of 8 resident technicians who are employees of the computer manufacturer, 

(5) Includes peripheral equipment operators, data typists, tape librarians, 
computer centre receptionists, and key punch operators and verifiers whose 
full-time work is preparing input for the computer. a 

(6) Includes both machine operators and clerks whose time is divided between — 
the work of the EDP installation and other clerical or mechanical tabulating 
duties; also includes company officers, professionals, engineers and 
scientists, university faculty and students who spend part of their time in 
work related to the programming, operating, and input/output activities 


of computers. 
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One of the most striking characteristics of EDP staffing illustrated 
by this table is the high ratio of the senior planning occupations to the more 
junior operator occupations. Of the 1,216 full-time jobs, 646 (53 per cent) 
are those of administrators, project pianeane and programmers. 


From this table it can also be seen that despite the current stereo- 
type of the svelte blonde seated at the control console of 'the giant 
electronic brain', more than three out of four of the new full-time EDP jobs 
were being filled by males. This differential is even more pronounced for the 
planning level jobs where 586 (90 per cent) of the 646 administrators, project 
planners and programmers were found to be men. In the case of computer 
operators, the ratio was also high--4:1, It is only at the junior level EDP 
jobs such as datatypists, tape librarians, receptionists, full- and part-time 
clerical assistants that the female complement of the EDP staffs begins to be 
filled out. One of the reasons for this appears to be the risk of having 
marriage or pregnancy endanger the substantial investment made in formal and 
on-the-job training in these new occupations, 


The personnel complement of an individual EDP installation will, 
of course, vary with the size of the installation and with the sort of appli- 
cation being performed, A hypothetical staff of a large computer installation 
in the head office of a large manufacturing firm or insurance company might 
typically include: 1) 15 administrators and planners; 19 programmers; 8 computer 
operators; 8 computer technicians; and a staff of perhaps 20 peripheral equip- 
ment operators, datatypists, tape librarians, receptionists and full-time 
clerical personnel. The number of computer operators and maintenance 
technicians reflects the multiple shift pattern of operation a encountered 
in the large EDP installations. 


A hypothetical staff of a medium-sized EDP installation in a ques 
or manufacturing establishment or in a government agency might include: 1 

3 administrators and planners; 3 programmers; 1 computer operator; 1 computer 
technician, full-time or part-time; and a staff of 1 or 2 auxilliary personnel. 


; hypothetical staff of a small-sized EDP installation might 
include: ‘1 1 part-time administrator and planner; 1 programmer/operator; the 
half-time services of an additional employee; and the part-time service of a 
technician whose work includes the maintenance of at least one other 
installation. 


(1) Averages compiled from the complements of actual installations. These 
averages are representative insofar as they reflect the typical con- 
figuration of actual installations. Averages were chosen in preference 
to ranges because a few atypical cases broadened the ranges beyond 
meaningful limits. 
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The 1,216 full-time EDP jobs reported through the survey may under- 
estimate the number of people actually engaged in such work in Canada at 
January 1, 1960, for at least two reasons: first, a substantial proportion of 
the 126 organizations who do not have computers of their own but who use 
computer time on a rental basis employ planners, programmers, and may even have 
their own operators. Second, there were a substantial number of Canadian 
organizations scheduled to receive EDP equipment in 1960-61 which already had 
built up substantial staffs of planners and programmers which are not included 
in this survey. 


ee 


Chapter V 
Potential Employment Impact 


No attempt was made through this mailed survey to assess the actual 
or potential employment impact of EDP. The complexity of this feature of EDP 
rendered a mail inquiry respecting it inadequate. This, however, will be one 
of the objectives of further research. 


It may be of some interest to note, however, that total employment 
in the establishments with computers as of January 1960 was approximately 
177,000 people. As might be expected a considerable proportion of this total 
was office employment, about 42 per cent. 


Table 13 - Geographical Distribution of Employment in Establishments 
Utilizing Computers, January 1, 1960 


Office Employment 
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Table 14 - Distribution of Employment in Establishments Utilizing 
Computers, by Major Industry Group, January 1, 1960 


SSS 


Industry | Total Employment Office Employment 


( 


Manufacturingsecseroscsr0er++c0er 82,047 26, 380 
TranSportation.serrcscreocsecesee | 345175 8,438 
Community and Business Services... 32,995 | 7, 95 
Public Administration, Defence... | I O27 8,679 
Finance, Insuranc€sccsrecsereccos | 8,710 8,065 
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Quite clearly, the figure of total employment in establishments with 
computers cannot be taken as the employment area affected by EDP, This figure 
will include skilled, semi-skilled and unskilled plant workers whose employ- 
ment is much more likely to be affected by technological change in the factory 
than by EDP, 


Nor is the figure of 74,206 office workers employed in establish- 
ments utilizing computers an acceptable upper parameter of the number of jobs 
that may be affected, in varying degree, by electronic data processing. This 
figure, if accepted uncritically, would almost certainly exaggerate the area 
of actual or potential impact, because, as a measure of office or salaried 
employment rather than a measure of clerical employment, it includes large 
groups of white collar workers--sales, professionals, technicians, executives 
and administrators, etc.--whose jobs would be affected only slightly, if, at 
all, by EDP. Further, it should be borne in mind that the phrase ' jobs 
affected by EDP’ should not be confused with the concept of 'jobs eliminated 
by EDP', The use of the term 'jobs affected' refers to all those jobs which 
may undergo change as a result of the introduction of electronic data 
processing. This will include a smaller number of jobs which may be completely 
eliminated by EDP and a larger number of jobs whose content may be modified or 
which may be combined with other jobs, resulting in transfers of some employees 
to unaffected areas, the need for training and retraining to equip present 
employees to handle the jobs in their new form, and so on, 


In considering the potential occupational and employment impact of 
EDP, it is important to realize that there will be a great deal of variation 
from one case to the next. The reason for this is that so much will depend on 
the size of the computer that is acquired and on the sort of work the computer 
is to be used for. In an insurance company with a large-scale computer under-= 
taking combined operations processing, for example, it is probably reasonably 
accurate to assume that the introduction of the computer is sooner or later 
going to affect the jobs of almost everyone in the organization to a greater 
or lesser extent. Much more commonly, however, the applications of a medium- 
sized computer may be confined to a single department or a combination of 
several departments in an establishment and may only affect the work of the 
personnel in those particular departments. In the extreme case of a large 
establishment with a small computer located in an engineering or design 
department, EDP may more appropriately be viewed simply as an additional 
engineering tool and may be expected to affect the work--and certainly not the 
employment--of only a small nucleus of personnel. 


But, on the other hand, the use of office employment in establishments 
with EDP as a measure of potential employment impact is unsatisfactory in the 
opposite direction insofar as it does not include certain areas that may be 
affected. Consider, for example, the head office establishment at which data 
processing for a large number of branches, warehouses, etc., has been 
centralized. In such a case, there can be little doubt that larger areas of 
office employment may be affected than could be expected to show up under the 
concept of the establishment where the computer is physically located. (Or in 
the case of some of the small- and medium-sized customers of the commercial 
service bureaus there can be little doubt that the farming out of work of this 
kind has effects--likely including clerical employment effects--on the staff 
of the organizations purchasing such services. 
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APPENDIX A 


Distribution of Computers by Type of Industry, and by Size 
of Computer, in Canada, January 1, 1960 


Type of Computer 


No. of 
Organi- 
zations 


Type of Industry Large 
Manufacturing 
etree Was ens seis aihie.ecs a1a.bie 0° 6.0% 
Automobile & Farm Implements. 
Electrical Equipment.....ccce 
Steel & Steel Products.....0.6 
TSMR UICEL ulate ale eels bie. aia o's autsen | 
PECTOLGUM 40.0 0.6 0:05.06 5-6 00,06. ¢.916/6 
Electronic Equipment.......0e 
PATMACOUGLCAl see 3609 oh 46.00 
Heavy. Machinery... .cccccccese | 
MISCELLANCOUS. cs csacsesccacse | 
Community & Business Services 
Engineering Consultants & 
Computer Service BureauSe.ce 
UNIVErSit1LeS. .ccccscccccvecece | 
HOSpitals..cccccccccccessrcces 
Public Administration, Defence 
Armed Forces & Defence 
NRatab iT ShnMencSiccis ce see oe occ. t 
Federal Government Departments 
& AzeNncieS.ceccscccsccccccee | 
Provincial Departments of 
HighwaySe-occcccccccvecccvcce 
Other Provincial Departments 
& AZENCLCSeeccecccccccecccce | 


WRPHENNNDNHNWW 
WRPH DOWWWWEW 
Yi rPnvonowneuw 
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Finance, Insurance 
ESI ATIC Ore oro coro cre o10 6-86 010 616.00.6 


Loan CompanieS...cocccccccces | 
Transportation 
RailwayYoceccocccvvecceceecccce 4 
RiviinGeasesscescvrcesseovcece 
Pipeline..cccccocccoccceccecvee 
Utilities 

Electric Power. ccccccccccccce 
Trade 

Wholesale Groceryoocercescrce 


tk Two multi-establishment, multi-computer organizations are counted twice 
because they are each engaged in two different types of industrial 
production or service. 
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APPENDIX B 


Alphabetic List of Computer Users 
Co-Operating in Survey 


Algoma Steel Corporation, Ltd., Sault Ste. Marie, Ontario. 
Atomic Energy of Canada, Ltd., Chalk River, Ontario. 

British Columbia Electric Co., Ltd., Vancouver, B.C. 

British Columbia Forest Service, Victoria, B.C. 

Burroughs Adding Machine of Canada, Ltd., Ottawa, Ontario. 
Canadair Ltd., Montreal, Quebec. 

Canadian Armament Kesearch and Development Establishment, Quebec, P.Q. 
Canadian Army, No. 1 Army Pay Ledger Unit, Ottawa, Ontario. 
Canadian General Electric Co., Ltd., Lamp Department, Toronto, Ontario. 
Canadian General Electric Co., Ltd., Peterborough, Ontario. 
Canadian National Railways, Montreal, P.Q. 

Canadian Pacific Kailway Co., Montreal, F.Q,. 

Canadian Industries Ltd., Montreal, P.Q. 

Canadian Industries Ltd., McMasterville, F.Q. 

Canadian Pratt and Whitney Aircraft Company Ltd., Longueuil, P.Q,. 
Computing Devices of Canada, Ltd., Ottawa, Ontario. 

Computing Devices of Canada, Ltd., Toronto, Ontario. 

C.E.5, Computer Service Centre, Calgary, Alberta. 

Confederation Life Association, Toronto, Ontario. 

Crown Life Insurance Co., Toronto, Ontario, 

Dominion Engineering Co., Ltd., Lachine, P.Q, 

DuPont of Canada, Ltd., Montreal, P.Q. 

Enelco Ltd., Toronto, Ontario. 

Ernst Leitz (Canada) Ltd., Midland, Ontario. 

Forestal, Forestry and Engineering International Ltd., Vancouver, B.C, 
Ford Motor Company of Canada, Oakville, Ontario. 

Ford Motor Company of Canada, Windsor, Ontario. 

General Motors of Canada, Ltd., Oshawa, Ontario. 

The Great-West Life Assurance Co., Winnipeg, Manitoba. 

Hydro Electric Power Commission of Ontario, Toronto, Ontario. 
Imperial Oil Ltd., Toronto, Ontario. 

Imperial Oil Ltd., Sarnia, Ontario. 

Industrial Acceptance Corporation Ltd., Town of Mount Royal, P.Q. 
International Business Machines Co., Ltd., Toronto, Ontario. 
International Business Machines Co., Ltd., Montreal, P.Q. 
Interprovincial Pipe Line Co., Edmonton, Alberta. 

K.C.S. Limited, Toronto, Ontario. 

Laval University, Quebec, PQ. 

London Life Insurance Co., London, Ontario. 

Manufacturers! Life Insurance Co., Toronto, Ontario. 
Massey-Ferguson Ltd., Toronto, Ontario. 

McGill University, Montreal, P.@." 

McMaster University, Hamilton, Ontario. 

The Mutual Life Assurance Company of Canada, Waterloo, Ontario. 
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National Research Council, Ottawa, Ontario. 

Northern Electric Co., Ltd., Montreal, P.Q. 

Oil and Gas Conservation Board, Calgary, Alberta. 
Ontario Agricultural College, Guelph, Ontario. 

Ontario Department of Highways, Downsview, Ontario. 
Ontario Workmen's Compensation Board, Toronto, Ontario. 
Orenda Engines Ltd., Malton, Ontario. 

The Oshawa Wholesale Ltd., Toronto, Ontario. 

Pacific Naval Laboratory, Esquimalt, B.C. 

Parke, Davis and Company, Brockville, Ontario, 

Procter and Gamble Co., Canada. Ltd., Toronto, Ontario. 
Prudential Insurance Company of America, Toronto, Ontario. 
Remington Rand Ltd., Toronto, Ontario. 

Royal Canadian Air Force, Rockcliffe, Ontario. 

Royal Canadian Air Force, Clinton, Ontario. 
Saskatchewan Department of Highways, Regina, Sask. 
Shell Oil Company of Canada, Ltd., Montreal East, P.Q, 
The Steel Company of Canada, Ltd., Hamilton, Ontario. 
St. Mary's University, Halifax, N.S. 

Stock, Keith and Associates, Regina, Sask. 

Sun Life Assurance Company of Canada, Montreal, P.Q. 
Trans Canada Air Lines, Montreal, P.Q. 

United Shoe Machinery Company of Canada, Ltd., Montreal, P.Q. 
University of Alberta, Edmonton, Alberta, 

University of British Columbia, Vancouver, B.C. 
University of Manitoba, Winnipeg, Manitoba. 

Universite de Montreal, Montreal, P.Q. 

University of New Brunswick, Fredericton, N.B. 
University of Toronto, Toronto, Ontario. 

University of Ottawa, Ottawa, Ontario. 

University of Saskatchewan, Saskatoon, Sask. 
University of Western Ontario, London, Ontario. 
Winnipeg General Hospital, Winnipeg, Manitoba. 
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APPENDIX C 


Alphabetic List of Computer Manufacturers and 
Distributors Co-Operating in the Survey 


Burroughs Adding Machine of Canada, Ltd., Ottawa, Ontario. 
Computing Devices of Canada Ltd., Ottawa, Ontario. 
International Business Machines Co., Ltd., Toronto, Ontario. 
The McBee Co., Ltd., Toronto, Ontario. 

Remington Rand Ltd., Toronto, Ontario. 
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Appendix D 


CEPARTMENT OF LABOUR IN CONFIDENCE 


Economics and Research Branch 


Noriay 
Eprenean SURVEY OF THE CURRENT STATUS OF ELECTRONIC DATA PROCESSING IN CANADA 


> Please report as at January 1, 1960 


Name of firm, organization or institution 


Address 


Nature of Business 
__(principal product(s) and/or service(s) ) 


INFORMATION ON EMPLOYMENT 


Number of clerical employees on the 
payroll of firm, organization or 
institution (include secretarial, 
public contact, record keeping, 
accounting, machine operation and 
clerical supervision) 


Total number of employees 
on the payroll of firm, 
organization or institu- 
tion 


Number of clerical employees 
(see above) on the payroll of 
the establishment where the 
computer is located 


Total number of employees 
on the payroll of the 
establishment where the 
computer is located 


Computer manufacturer Model 


Date installed [._ ]leasea [ _Jowned 


List peripheral equipment used in connection with computer 


COMPUTER UTILIZATION 


List principal computer applications 
Commercial or business data processing Scientific or engineering applications 


% time % time 
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ieeaae: ‘onbas of Roane N.B. tcluae one: program testinal ae Snecnaduled 
per week computer is used ised down time. Exclude scheduled maintenance and work 
by your pr aaizatton for or by outside users. 


Number of other firms or Average number 
organizations using computer os of hours per week a 
Average number of days per week computer is in use re 

Is computer operated [| day shift plus tee two or more a 
on regular day shift overtime regular shifts 


COMPUTER PERSONNEL 


Number c of personnel employed full time primarily ¢ as: 


Male Fenale Total 
Administrators or SUPerviSOrsS..sesceccsnnccsvecoes a hee a | 
Project planners or systems analysts....cccscsscens se 
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personnel 
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TOTAL fees, eS 


Approximately how many additional personnel are involved, part time, in computer work 


Please describe types 
of personnel involved: 


How many computer technicians are required N.B. Please calculate in terms of 
full time positions required 
to service your installation 


Are they your own pips OY See <= or employees of the computer manufacturer pees dl 


to service your installation 
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